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INTRODUCTION 

The present invention is directed to a motor vehicle window construction and, more 
particularly, to a window construction in which a sliding pane is mounted in a frame for lateral 
sliding back and forth between an open and closed position, powered by novel drive apparatus 
incorporating a closed loop drive cable arrangement. 

BACKGROUND 

Motor vehicle window assemblies having one or more laterally sliding panes, that is, 
panes which slide substantially horizontally in the vertical plane of the pane, may be either 
manually operated or operated by electric motor. Such window assemblies are used, for 
example, as rear slider windows for pickup truck cabs, typically having a circumferential (that 
is, outer peripheral) frame in which are mounted a sliding pane along with one or more fixed 
panes. The frame may be structural or semi-structural in that it integrates the sliding pane and 
one or more fixed-position panes as a self-contained preassembled module suitable for shipping 
and handling during installation into a motor vehicle. 

A window assembly for a vehicle having a sliding pane is shown in U.S. patent 
4,850,139 to Tiesler. In the Tiesler design the sliding window is manually operated. No power 
drive mechanism is suggested. Preassembled multi-pane window constructions are shown in 
U.S. patent 4,920,698 to Friese et al. The Friese et al window assemblies are replacements for 
the OEM (original equipment manufacturer) rear slider window assembly originally included 
in a vehicle when it was new. The Friese et al window assembly includes right side and left 



# # 



sidf^fixed panes and a sliding center pane powered by an electric motor. The powered sliding 
truck cab window assembly of Friese et al has an undesirably complex mechanism for 
delivering drive power from an electric motor for moving the sliding pane between its open and 
closed positions. It shows, for example, a rack and pinion gear arrangement and, as an 
5 alternative, a push/pull drive cable arrangement also is shown. An interior cable cooperates 

with an outer sheath to drive the sliding pane through the intermediary action of a transmission 
mechanism which retracts or pushes out the interior cable upon actuation by the drive motor. 
Such push-pull cable arrangements present limitations as to the force which can be transmitted 
without buckling the cable. Also, such complex drive arrangements for sliding windows may 

10 in certain applications present reliability concerns and increased manufacture, installation and 

repair costs. It would be highly desirable for meeting increasingly stringent OEM requirements 
of the major motor vehicle manufacturers to have a reliable, less complex drive system for a 
powered sliding window assembly, especially a sliding window assembly wherein the sliding 
pane in its closed position can be flush with adjacent fixed panes. 

15 Designs for motor driven window constructions for a motor vehicle must select an 

appropriate location for mounting the electric motor and drive drum apparatus to the vehicle 
body. Present designs typically locate the electric motor proximate the window frame. It is 
now seen to be advantageous to mount the electric motor and drive drum apparatus, with its 
relatively high mass and rigidity, at a lower location in the vehicle body. It would be 

20 advantageous to have design flexibility for mounting the motor and drive drum at a remote 

location in the vehicle body, i.e., remote from the window, such as below the vehicle occupant 
seating level, so as to reduce the likelihood of contact between the vehicle occupant and the 
motor in the event of dislocation. 



j It is an object of the present invention to provide motor vehicle window constructions 
having improved pull-pull cable drives for powered, laterally slidably panes. Additional objects 
and optional features of the invention will be apparent from the following disclosure and 
detailed discussion of preferred embodiments. 

5 SUMMARY 

In accordance with a first aspect a motor vehicle powered window construction has a 
glazing pane, typically a slider subassembly incorporating a transparent pane, which is slidably 
mounted in a circumferential frame. The slider subassembly is mounted for sliding laterally 
back and forth between an open position and a closed position. A pull-pull cable drive 

10 subassembly is provided for powered operation, that is, for moving the slider subassembly 

laterally back and forth between its open and closed positions. The pull-pull cable drive 
subassembly includes an electric motor and a drive drum operatively engaging the output 
member of the motor. The drive drum and motor apparatus is mounted to the vehicle body at 
a location remote from the window frame. Drive cable wrapped around the drive drum 

15 interconnects the remotely mounted drive apparatus to the slider subassembly. A first drive 

cable segment extends laterally from the slider subassembly toward one side of the frame and 
a second drive cable segment extends laterally from the slider subassembly toward the opposite 
side of the frame. Rotation of the remotely mounted drive drum in a first direction pulls the 
slider assembly via the first cable segment toward its open position, while rotation of the drive 

20 drum in the opposite rotational direction pulls the slider subassembly via the second cable 

segment toward its closed position. Thus, the slider subassembly is moved by a cable pull 
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opefation in both directions, the slider subassembly and drive cable together forming a closed 
loop from the drive drum. 

The pull-pull cable arrangement disclosed here, wherein the drive cable pulls the slider 
subassembly or so-called slider pane in substantially the direction of travel, both when the 
5 window is being pulled open and when it is being pulled closed, provides excellent performance 

reliability and smoothness of operation. In addition, substantial advantage is achieved by 
mounting the electric motor and drive drum apparatus remote from the slider and window frame 
assembly. In particular, significant design flexibility is achieved in selecting the mounting 
location for the motor and drive drum apparatus. Since this apparatus typically has relatively 

10 high mass and rigidity, it can be advantageously mounted in accordance with the disclosure 

here, at a location where it is less likely to contact a vehicle occupant in the event of dislocation. 
Suitable cable guides, such as fixed surface and/or pulley-type cable guides can be provided 
to guide the drive cable in its travel path between the remotely located motor and drive drum 
apparatus and the slider. Accordingly, both enhanced design flexibility and excellent power 

15 window operation can be achieved. In accordance with another aspect, at least a section of 

the aforesaid first drive cable segment extends in a first channel in the frame, preferably in a 
lower horizontal portion of a circumferential frame member. Similarly, at least a section of the 
second drive cable segment extends in a second channel in the frame. Excellent functionality 
can be achieved in accordance with certain preferred embodiments, wherein at least a portion 

20 of such channels in the frame have a closed cross-sectional configuration, such as a tubular 

configuration. The circumferential frame member of such embodiments can be formed of 
molded plastic as a single unitary item, with open and/or closed cross-sectional configuration 
channels formed therein. Optionally, such cable channels are formed as uninterrupted 
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continuations of a travel channel which slidingly receives the aforesaid slider subassembly. A 
generally centered, upwardly open slider travel channel in a lower horizontal portion of the 
frame can in this fashion be extended laterally in both directions by open or closed cross-section 
cable channels. In accordance with such preferred embodiments excellent functionality is 
5 achieved, such as cable protection, and/or good aesthetics in at least partially shielding the 

drive cable from view. 

In accordance with another aspect, a multi-pane window construction is provided having 
at least one fixed-position pane mounted in the frame along with the slider subassembly as 
disclosed above. In accordance with certain preferred embodiments, the slider pane is mounted 

10 in the frame between right and left side fixed-position panes such that, in its open position, the 

slider pane overlaps one or the other of the fixed-position panes in a substantially parallel plane. 
In accordance with another aspect, the drive cable is of the cable type with an outer conduit. 
In certain preferred embodiments a first conduit end is secured to the frame at the location 
where the aforesaid first drive cable segment enters the corresponding cable channel in the 

15 frame. A second conduit end is secured to the frame where the second drive cable segment 

enters its corresponding cable channel in the frame. Opposite conduit ends of these two cable 
segments can be secured at the drive drum and electric motor apparatus, such that bare drive 
cable can be wrapped around the drive drum free of conduit. Preferably a cable directional 
block is mounted at each location where the drive cable enters the frame. Thus, a first cable 

20 directional block can be secured to the frame or, in alternative embodiments, to a fixed-position 

pane or the like. A socket or other means for securing (preferably releasably holding) the 
conduit end communicates with a passageway within the cable directional block for guiding the 
drive cable toward the corresponding cable channel leading to the slider pane. Similarly, a 
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second cable directional block can be mounted on the opposite side of the slider pane, either to 
the frame or to another fixed-position pane, for securing the second conduit end and guiding 
the second drive cable segment. 

In accordance with another aspect, a method is provided for retrofitting a manual-slide 
5 window construction in a motor vehicle body. That is, in a window construction having a 

manually slidably pane mounted in a circumferential frame, a pull-pull cable drive substantially 
as described above can be installed along with a remotely located electric motor and drive drum 
apparatus. Left and right cable fasteners are attached to the sliding pane. Left and right conduit 
attachment brackets are attached to the window construction remote from the sliding pane, such 

10 as to the frame or to fixed-position panes mounted in the frame, to the right and left of the 

sliding pane. The electric motor and drive drum apparatus is mounted to the motor vehicle 
remote from the frame and slider. The drive cable is mounted by (a) attaching the end of a first 
portion or segment of the conduit to the left conduit attachment bracket and attaching the end 
of the associated drive cable to the left cable fastener, and (b) attaching the conduit end of a 

15 second segment to the right conduit attachment bracket and attaching the end of the drive cable 

of such second segment to the right cable fastener. The manual-slide window construction is 
thereby retrofitted to operate as a pull-pull powered slider window construction wherein the 
sliding pane and drive cable together form a closed loop from the remotely mounted drive drum 
and electric motor apparatus. In accordance with certain preferred embodiments the left and 

20 right cable fasteners are formed at opposite ends of an elongate bracket which is adhesively 

attached to the inside surface of the sliding pane. 

In accordance with another aspect, a retrofitting kit is provided for retrofitting a manual- 
slide window construction installed in a motor vehicle. Such retrofitting kit includes the 
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aforpsaid left and right cable fasteners for attachment to the sliding pane, left and right conduit 
attachment brackets for attachment to the window construction remote from the sliding pane, 
drive apparatus including an electric motor and drive drum suitable for mounting to the motor 
vehicle remote from the window construction and drive cable. The drive cable may comprise 
5 one or more separate cable lengths. Such kit typically would further comprise tensioning means 

for the conduit, an actuating switch for the motor and instructions for retrofitting a window 
construction installed originally as a manual-slide type window, in accordance with the 
retrofitting method disclosed above. 

From the foregoing disclosure, it will be readily apparent to those skilled in the art, that 

10 is, to those who are knowledgeable or experienced in this area of technology, that the present 

invention provides a significant technological advance. As noted above, the pull-pull cable 
arrangement not only can provide excellent performance characteristics, especially in the 
context of a rear slider window construction for the cab of a pickup truck or the like, but also 
affords advantageous design flexibility with respect to remotely mounting the electric motor 

15 and drive drum apparatus. Moreover, the window construction disclosed here is well-suited to 

applications involving original motor vehicle installations and to applications involving 
retrofitting of a rear slider window construction installed originally as a manual-slide type 
window. An electric switch for electrically actuating the electric motor and drive drum 
apparatus to open and close the slider window can be conveniently located in the passenger 

20 compartment of the vehicle, thereby providing operational convenience to a driver of the 

vehicle. These and additional features and advantages of the invention disclosed here will be 
further understood from the following detailed disclosure of certain preferred embodiments. 
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j BRIEF DESCRIPTION OF THE DRAWINGS 

Certain preferred embodiments are described in detail below with reference to the 
appended drawings wherein: 

Fig.l isii schematic plan view of a multi-pane window construction suitable for use as 
5 the rear slider window in a pickup truck cab or the like, incorporating a center slider pane 

mounted within a frame between right and left side fixed-position panes, a pull-pull drive cable 
arrangement and a motor with drive drum apparatus remotely mounted to a motor vehicle body 
in accordance with a first preferred embodiment; 

Fig. 2 is a cross-sectional view taken through line 2 - 2 of Fig 1, showing attachment 
10 of a drive cable to the slider pane; 

Fig. 3 is J a cross-sectional view taken through line 3 - 3 of Fig. 1, showing a second 
segment of the drive cable extending in a cable channel formed in the lower horizontal portion 
of the window frame, the cable channel having a closed cross-sectional configuration; 

Fig. 4 is a schematic cross-sectional view corresponding to the view of Fig. 2 and 
15 illustrating an alternative embodiment for attachment of the drive cable to the slider pane; 

Fig. 5 is an enlarged perspective view, partially broken away, of the left side cable 
directional block attached to the horizontal lower portion of the window frame in the 
embodiment of Fig. 1 ; 

Fig. 6 is a partially cross-sectional elevation view taken through line 6 - 6 in Fig. 5; 
20 Fig. 7 is a schematic illustration, partially broken away, of an alternative preferred 

embodiment for entry of the drive cable into the window frame of the embodiment of Fig. 1; 
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y Figs^S - 1 ^illustrate bracketry suitable for a retrofitting method and kit in accordance 
with a preferred embodiment for converting a manually operated slider pane to be power 
operated; and 

Fig. 12 is a schematic perspective view of a slider pane of a window construction which 
5 has been retrofitted for power operation. 

The figures referred to above are not drawn necessarily to scale and should be 
understood to present a simplified representation of the invention, illustrative of the basic 
principles involved. The same reference numbers are used in the drawings for similar or 
identical components and features shown in various alternative embodiments. Window 
10 assemblies incorporating a slider pane as disclosed above, will have configurations and 

components determined, in part, by the intended application and use environment. Some 
features of the window construction depicted in the drawings have been enlarged or distorted 
relative to others to facilitate explanation and understanding. 

DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS 

15 Unless otherwise stated, or otherwise clear from the context below, directional 

references used here are based on the orientation of components and assemblies shown in the 
appended drawings. The slider pane in window constructions disclosed here are laterally 
slidable in the sense that they slide horizontally and substantially in the plane of the slider pane. 
In window constructions having slider panes which are positioned flush with adjacent fixed- 

20 position panes, the slider pane may be slightly offset during initial lateral sliding movement, 

so as to clear the adjacent fixed-position pane as the slider pane moves to its open position. 
Reference to an inside surface of a window pane is intended to mean that surface which faces 



into, the vehicle passenger compartment. The following detailed description of certain preferred 
embodiments will focus on window constructions adapted for use as a rear slider in a pickup 
truck cab. Those skilled in the art will recognize from this disclosure, however, that alternative 
applications are possible, such as motor vehicle side windows calling for a slider pane mounted 
within a frame for lateral sliding between an open and a closed position. In a side window 
application, such lateral sliding typically would involve fore-and-aft travel of the slider pane 
relative the vehicle body. Other suitable applications include, for example, a powered sliding 
sunroof in a motor vehicle. 

The window construction schematically illustrated in Fig. 1 is a rear slider in a pickup 
truck cab, having a center mounted slider pane 12 positioned (in its closed position) between 
right side and left side fixed-position panes 14, 16, respectively. The slider pane and fixed 
position panes are mounted in a circumferential frame 18 having substantially vertical right and 
left portions 20, 22, respectively, interconnected by substantially horizontal upper and lower 
frame portions 24, 26, respectively. In addition, optional left and right mullions, i.e., vertical 
frame portions 28, 29 are positioned at the junction of the slider pane (again, in its closed 
position) with right side fixed position pane 14 and left side fixed position pane 16, 
respectively. The window construction is seated in a window opening 30 defined by vehicle 
body 31 at the rear of the passenger compartment. Thus, the window construction is oriented 
in a generally vertical plane. Suitable positioning means may be employed, such as a so-called 
halo molding, to facilitate the proper positioning of the window construction in the window 
opening 30. In this regard, the frame 18 is said to be circumferential in the sense that it forms 
a complete or substantially complete perimeter around the glazing panes. Preferably the frame 
integrates the window construction, such that the window construction is structural or semi- 
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structural in the sense that it is sufficiently self-supporting as a preassembled self-contained 
module, to withstand stresses placed upon it during shipping, handling and installation into the 
motor vehicle window opening. 

In accordance with current design preferences, the circumferential frame preferably 
5 includes at least one unitary full-circumference member extending all the way around the 

perimeter. Such full-circumference member can be formed by injection molding in-place 
around the fixed-position panes employing suitable plastics such as, for example, Geloy® 
which is commercially available from General Electric Company. Slider travel channels for 
guiding the sliding pane in its lateral movement between the open and closed positions can be 

10 molded into the frame and/or formed in whole or in part by separately attached channel 

members formed of metal, plastic, etc. The frame may further comprise appliques and the like 
to provide decorative "show" surfaces, that is, surfaces which will be exposed to view during 
normal use of the window construction when it is installed in the motor vehicle window 
opening. It will be within the ability of those skilled in the art, given the benefit of the present 

15 disclosure, to design and construct frames suitable to specific applications. 

The window construction of Fig. 1 further comprises a pull-pull cable drive 
subassembly 32 for powering the slider pane between its opened and closed positions. Switch 
34 for selectively actuating electric motor 36 is connected to the vehicle battery or other power 
source. Switch 34 can be mounted at any convenient location for use by vehicle occupants. A 

20 drive drum 38 is operatively engaged to an output member of motor 36, preferably being 

directly mounted onto a rotating output shaft of the motor. Drive cable 40 includes a first 
segment 42 extending to the left of slider pane 12 and a second segment 44 extending to the 
right from slider pane 12. More specifically, drive cable 40 has a first end 43 attached to an 
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attachment block 46 at a first location on the transparent pane 12. As best seen in Fig. 1, such 
first location is the lower left corner of the slider pane 12. Similarly, cable 40 has a second end 
45 attached to the slider block 48 at a second location on slider pane 12, the lower left corner 
of the slider pane. Typically, the slider pane will be a substantially quadrilateral transparent 
pane having a peripheral edge which includes a lower horizontal edge portion 50. In 
accordance with certain preferred embodiments the lower horizontal edge of the slider pane is 
substantially frameless other than the attachment blocks 46, 48 or other means provided there 
for guiding the transparent pane's travel between its open and closed positions. The slider 
subassembly incorporating the transparent slider pane may further comprise guide means along 
the upper horizontal peripheral edge for guiding travel, componentry of a latch or locking 
mechanism (typically, adhered to the inside surface 13 of the slider pane) and/or other devices 
suitable to the intended application of the window construction. Weather sealing can be 
provided about the perimeter of the sliding pane in accordance with known techniques 
including, for example, the use of blade seals and Oseals affixed to the frame 18, slider pane 
12 and/or adjacent fixed-position panes 14, 16, Alternative sealing materials and techniques 
are well known and will be readily apparent to those skilled in the art for use in the present 
powered slider window constructions given the benefit of the present disclosure. 

Preferably, drive cable 40 is of the cable type having an outer sheath or conduit over at 
least a portion of the drive cable. In accordance with certain highly preferred embodiments, the 
left and right segments 42, 44 of drive cable 40 are attached to the horizontal lower portion of 
frame 18 by securing corresponding ends of the conduit thereto. It will be within the ability of 
those skilled in the art, given the benefit of the present disclosure, to employ suitable cable 
guide means, such as guides 33 shown in Fig. 1, for mounting and guiding the travel path of the 
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dri\;e cable from the remotely mounted motor and drive drum apparatus to the window frame. 
Also, tensioning means can be provided , for example, a standard threaded fitting positioned 
in-line with the conduit. As best seen in the enlarged illustrations of Figs. 5 and 6, the 
embodiment of Fig. 1 comprises a cable directional block 50 which receives conduit end 52 of 
left side drive cable segment 42. Similarly, cable directional block 54 receives conduit end 56 
of right side drive cable segment 44. The directional blocks can be affixed to the lower frame 
portion 26, optionally being unitary therewith, or can be affixed to the adjacent fixed-position 
panes. Since the left and right side cable directional blocks are substantially mirror images of 
each other, only left side block 50 will be described here in detail. Directional block 50 
provides a socket 58 to receive and releasably hold conduit end 52 in position at the frame. A 
serpentine passageway 60 extends from socket 58, guiding drive cable 42 into proper alignment 
with a cable channel 62 (see Fig. 3) extending laterally within lower frame portion 26. A 
corresponding cable channel extends to the right of slider pane 12 to cable directional block 54. 
The cable directional blocks can be formed, for example, of molded plastic. For ease of 
manufacturing, as best seen in Fig. 6, the cable directional blocks can be made of a first piece 
64 having serpentine passageway 60 formed in its surface 65, with a second piece 66 bonded 
or otherwise secured to surface 65. As seen in Fig. 3, internal cable channel 62 within lower 
frame portion 26 can be similarly formed by mating inner and outer frame components. Thus, 
in certain preferred embodiments, frame component 68 is provided as an applique onto frame 
component 69 which is a full-circumferential frame member. The resulting cable channel 62 
is seen to have a closed cross-sectional configuration. That is, it is not upwardly open, for 
example, as is U-shaped slider travel channel 51 in the embodiment of Fig. 4, but rather is O- 
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shaped (or has a square cross-sectional configuration, etc.) so as to protect and/or hide from 
view that portion of the drive cable which is within the cable channel.. 

Lower frame portion 26 is seen to form a slider travel channel 27 (see Fig. 2) which 
receives a guide pin 29 extending downwardly from attachment block 48. A corresponding 
guide pin extends downwardly from the right-hand side attachment block 46, such that the 
slider pane is guided in its travel along the slider travel channel between its open and closed 
positions. The guide pins extending from the slider pane into slider travel channels optionally 
are spring-loaded or otherwise biased in the vertical direction to reduce or eliminate window 
rattle. This feature also advantageously facilitates the assembly and disassembly of the window 
construction by permitting the guide pins to be retracted for installing or removing the slider 
pane from the slider travel channels in the frame In accordance with certain preferred 
embodiments, the aforesaid closed cross-sectional configuration cable channels are lateral 
extensions of, and in axial alignment with, the upwardly open slider travel channel. The cable 
directional blocks or conduit attachment brackets discussed below, or equivalent cable 
mounting items, are secured to the frame or to fixed-position panes at locations laterally remote 
from the slider pane. That is, they are mounted not on or to the slider pane or slider 
subassembly, and rather are laterally spaced from the slider pane's entire travel range within 
the frame. The slider pane (or some part of the slider assembly) at its travel end points, that is, 
at the extreme ends of its travel range within the frame, optionally can contact the cable 
directional block or other such item and even use it as a travel stop to define an end point of 
its travel range. In any event, however, the entry points of the drive cable into the frame 
channels (or into the cable directional block or the like, if any) are laterally outward of the end 
points of the slider travel range. 
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Referring again to the embodiment of Fig. 4, an alternative means is illustrated there for 
attachment of the drive cable to the slider pane. In Fig. 4 the end of drive cable segment 44 is 
directly bonded to frameless lower peripheral edge 50 of slider pane 12. As noted above, lower 
frame portion 26 defines an upwardly open U-shaped slider travel channel 51 in the 
embodiment of Fig. 4, which slidingly receives the lower peripheral edge 50 of slider pane 12 
along with the attached drive cable bonded thereto. Preferably, slider travel channel liners 
and/or seal members 70 are fitted into slider travel channel 51 for purposes of improved 
operation, sight shielding, etc. 

Another alternative embodiment is illustrated in Fig. 7, wherein right side cable portion 
42 enters lower frame portion 26 at an entry point 72. The frame 18 preferably forms a socket 
74 to receive the end 52 of the conduit of cable segment 42. Conduit socket 74 communicates 
with cable channel 62 through which, as described above, the drive cable extends laterally to 
its connection with the slider pane. A corresponding arrangement for the cable entry point on 
the opposite side (that is, the left side) of the frame, can be provided in accordance with the 
same design principles described here for the right side entry point. It will be recognized that 
the conduit socket can be formed in accordance with well known and cost effective molding and 
milling techniques. In fact, such cable socket communicating with an associated cable channel 
can be provided in the frame even for manually operated window constructions, to facilitate 
retrofitting for powered operation at a later date after the window construction is installed in the 
motor vehicle. In accordance with the principles discussed above, the left and right cable entry 
points in accordance with the embodiment of Fig. 7 are laterally remote from the corresponding 
left and right end points of the slider pane lateral travel range. 
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In accordance with certain preferred embodiments, the window construction further 
includes a sensor to detect an obstruction encountered by the slider pane as it moves toward its 
closed or open position. Upon detecting an obstruction, the drive motor responds to a control 
signal initiated by the sensor to stop or reverse the travel direction of the slider pane. Such 
sensor can be provided as an electronic sensor incorporated into the electric motor to monitor 
the motor's amperage draw. In the preferred pull-pull cable arrangements described here, there 
is substantially constant load on the motor in both directions, that is, in the opening and closing 
direction of the slider pane during normal unobstructed operation. Hence, a sensor and 
associated actuator can be set to stop or reverse motor direction upon detecting amperage draw 
exceeding a preselected limit, for example, plus or minus .5 amps from a 2.0 amp design value. 
In this regard, it is a significant advantage of the pull-pull type and drum drive assembly 
disclosed here, that considerable drive force can be carried easily by the drive cable. The 
driving portion of the cable is always in tension, rather than being in compression when either 
opening or closing the sliding pane, as in a push-pull mechanism. Thus, the pull-pull 
arrangement disclosed here can be designed for constant load or force in both directions, with 
reduced concern for cable buckling limits. 

In accordance with the retrofitting method and apparatus aspects of the invention, 
bracketry and pull-pull cable drive componentry are provided for converting a manually 
operated slider window to a powered slider construction in accordance with the principles 
discussed above. Specifically, left side and right side conduit attachment brackets are provided 
for attachment to the frame and/or to fixed-position panes or the like of the window 
construction at locations laterally remote from the travel range of the slider pane. Fig. 8 
illustrates a left side conduit attachment bracket suitable for mounting to the lower horizontal 
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portion of the frame. Bracket 76 is seen to have a mounting hole 78 for receiving a mounting 
rivet, screw or, more preferably, a mating stud projecting from the surface of the frame. 
Optionally multiple mating studs can be provided for positioning and affixing the bracket 76 
to the frame. Such mating studs can be formed during initial molding of the frame as unitary 
nubs or projections from the surface of the frame. Right side frame 80 is seen in Fig. 9 also to 
have a mounting hole 82 suitable for receiving a mating stud projecting from the frame. In the 
alternative, studs or nubs can be formed on the brackets to be received into corresponding 
sockets or holes in the surface of the frame at the mounting location. Left conduit attachment 
bracket 76 further comprises conduit flange 79 adapted to receive and releasably hold conduit 
end 56 of left side drive cable segment 44. Similarly, right conduit attachment bracket 80 has 
conduit flange 83 for receiving and releasably holding conduit end 52 associated with drive 
cable segment 42. In addition, drive cable guide 84 of bracket 80 serves to aid in guiding the 
drive cable from bracket 80 to its attachment to the slider pane. 

Left and right cable fasteners are attached to the slider pane at locations laterally spaced 
from each other. Preferably, each end of the drive cable attached to the slider pane is fitted with 
a ball or lug in accordance with well known design techniques. Thus, as seen in Fig. 1 1 , the end 
of drive cable segment 42 is fitted with lug 86. A corresponding lug would be fitted to the end 
of drive cable segment 44, extending to the slider pane from the left. A right cable fastener is 
illustrated in Fig, 11, having slotted flange 88 for receiving and releasably holding a cable end 
fitting, specifically, lug 86 at the end of drive cable segment 42. In accordance with one 
preferred embodiment, as illustrated in Fig. 10, left and right cable fasteners 90, 92, having the 
above described slotted flange design, are formed at opposite ends of an elongate bracket 94. 
Bracket 94 has an adhesive surface, specifically, offset surface 96 for adhesive attachment to 
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a surface, preferably the inside surface of the slider pane. A removable film 98 is provided to 
protect the adhesive of surface 96 until such time as it is to be attached to the slider pane. Fig. 
12 illustrates a slider pane 12 to which cable fastener bracket 94 has been attached. The end 
of right side drive cable segment 42 is attached to slotted flange cable fastener 90 in accordance 
with the embodiment illustrated in Fig. 1 1 . Similarly, the end of right side drive cable segment 
44 is attached to slotted flange cable fastener 92. It can be seen that elongate bracket 94 is 
attached to the slider pane 12 proximate its lower edge. Preferably, bracket 94 is attached at 
a height which corresponds generally to the cable height established by the conduit attachment 
brackets positioned on the frame to the left and right of the slider pane in accordance with the 
discussion above. 

In addition to the retrofit bracketry and drive cable described above, retrofitting kits 
disclosed here, in accordance with preferred embodiments, further include drive apparatus 
comprising a drive motor and drive drum adapted for mounting to the motor vehicle body at a 
location remote from the window construction, preferably at a location below the seat level of 
the vehicle occupants. Preferably, such retrofitting kit further comprises installation 
instructions, templates and the like, to facilitate the retrofitting of a manually operated slider 
window to be power operated. . Optionally, manual operation componentry, such as handle 99 
attached to inside surface 13 of slider pane 12 in Fig. 12, can be removed in the course of the 
retrofitting. 

In light of the foregoing disclosure of the invention and description of certain preferred 
embodiments, those who are skilled in this area of technology will readily understand that 
various modifications and adaptations can be made without departing from the true scope and 
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spirit of the invention. All such modifications and adaptations are intended to be covered by 
the following claims. 
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